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1.0 SCOPE

1.1 This specification establishes the performance, devel opnent, and
test requirenments for a Super Crystal Video Receiver (SCVR) Assenbly,
w th extended dynam c range and inproved out of band rejection
characteristics.

2.0 APPLI CABLE DOCUMENTS

2.1 GOVERNMVENT DOCUMENTS

Unl ess otherw se specified, the revision | evel and date for each
specification or standard cited within this solicitation/contract

(1 ncluding any specifications or standards cited in any draw ng,
handbook or referenced specification or standard contained within this
solicitation) shall be that listed in the Departnent of Defense (DoD)
| ndex of Specifications and Standards (DODI SS), |atest issue, |atest
suppl enent as of 19 April 2001.

2.2 MLITARY SPECI FI CATI ONS

M L- C 39012 Connect ors, Coaxial, Radi o Frequency,
Ceneral Specification for
2.3 M LI TARY STANDARDS

M L- STD- 461 El ectromagneti c Em ssion and Susceptibility
Requi rements for the Control of
El ectromagnetic Interference

M L- STD- 1285 Mar ki ng of Electrical and Electronic Parts

2.4 OIHER PUBLI CATI ONS

574908 DTP Frequency Codes or EE150-CV- MVO- 0101 (O
DTP Frequency Codes (Confidential) Table 1-4
(Definitions for Fe and Fy)

ANSI / ASQC Quality Systens Model for Quality Assurance in
@001 Desi gn, Devel opnent, Production, Installation and
Servi ci ng

OTHER PUBLI CATI ONS

National Institute for Cccupational Safety and Health
(NIOSH) - The Registry of Toxic Effects of Chem cal
Subst ances




3.0 REQUI REMENTS

3.1 | TEM DEFI NI TI ON

The Super Crystal Video Receiver (SCVR) Assenbly is used in the
Band 3 RF Modul e Assenbly of the Band 3 Direction Finding Receiver in
the AN SLQ 32A(V) Electronic Warfare System Each SCVR Assenbly shal
out put a video pul se, whose nagnitude is linearly related to the input
power |evel in dBmover the full RF pass band and extended i nput
dynam c range per paragraph 3.2 of this specification. |In addition,
the SCVR shall al so provide stop band rejection capabilities.

The SCVR Assenbly shall be desi gned using technol ogy necessary to
nmeet the performance and packagi ng requirenents of this specification.
The SCVR Assenbly shall be nounted within a housing through which
conduction cooling shall be provided.

3.2 CHARACTERI STI CS

3.2.1 ELECTRI CAL REQUI REMENTS

The SCVR shall neet all the requirenents specified herein under
t he operating environnent conditions specified in paragraph 3.2.5 over
the operating frequency pass band (specified in paragraph 3.2.1.1), and
with the DC voltages as specified in paragraph 3.2.1.16 unl ess
ot herw se specified.

3.2.1.1 Radi o Frequency Pass- Band.

Each SCVR Assenbly shall perform as specified herein, throughout
the RF pass band as specified in Table I

3.2.1.2 | nput Vol tage Standi ng Wave Ratio (VSWR).

The VSWR at the RF input, with a 50-ohm characteristic source
i npedance, shall not exceed the value specified in Table |I at input
signal levels from-60 dBmto +7 dBm

3.2.1.3 El ectrical Requirenents Sunmary.

A summary of the electrical requirenents is listed in Table |



TABLE |

ELECTRI CAL REQUI REMENTS SUMVARY

CHARACTERI STI CS PARAGRAPH REQUI RENVENT
RF Passband 3.2.1.1 Fe to Fx
| nput VSWR 3.2.1.2 £ 2.0:1, 85%of frequency range

£ 2.5:1, 15% of frequency range
VSWR nay exceed 2.5:1 for 7% of the
Frequency range Fe+5.25 to Fe+6.5
to a maxi numof 2.85:1. VSWR may
exceed 2.5:1 for 7% of the Band

@-28°C to a nmaxi mum of 3.0: 1.

Transfer Characteristics 3.2.1.4 See Figure 1
RF I nput to Video Qutput 3.2.1.4A 80mv
Tracki ng W ndow 3.2.1.4B +23°C. 80% of all points within

+ 120 n'WV @Fe to + 90 nV @F«, as
measured from —-50 dBm t hr ough
+7 dBm  Maxi mum range for points

exceedi ng the wi ndow at +23°C as
measured from —55 dBm t hr ough
+ 7 dBm

+ 136 W @F. to + 120 nV @ K«
i.e. mv = 80[1.7-.02(f-F¢)]

-28°C, +71°C. 80% of points in a

w ndow from + 120 nV maxi m um @ Fe
and decreasing linearly to + 90 nV
maxi mum @ Fx as neasured from -50
dBmto +7 dBm  Maxi num range for
poi nts exceedi ng the w ndow at

-28°C and +70°C as neasured from
—-55 dBm t hr ough +7 dBm



Frequency Fl at ness 3. 2.
Overall Transfer Wndow 3. 2.
Tenperature Variation 3. 2.
Qut of Band Response 3. 2.

Maxi mum | nput ;

Level (CW 3. 2.

1.

. 4C

4D

. 4E

152 mvV maximum @Fe to
136 mV maxi num @ Fy
e. mv = 80[1.9-.02(F-Fe¢)]

=+ |+

3 dB nmaxi mum

+

2.75 dB maxi num

2.5 dB maxi num

4.0 V bel ow I n-Band response of
sane input level (DCto Fe-0.5 GHz)

+22 dBm



TABLE | ( CONTI NUED)

Maxi mum | nput; Recovery 3.2.1.6 £ 80 ns (+7 dBm CW
Ti me
Maxi mum | nput; Level 3.2.1.6.1 0.1 ERG (maxi num

(Peak) Pul se Wdth
100 ns (maxi num

Sat urated Qut put Level 3.2.1.7 £ 6.0V

Load | npedance 3.2.1.8 93 ohms + 15 ohnms and 10 to 50 pF
Capaci tance in parallel

RF Pul se Wdth 3.2.1.9 0.1 to 10.0 ppec

Video Qutput Pulse Rse 3.2.1.9.1 43 nsec nmaxi mum

Ti me

Vi deo Qut put Propagation 3.2.1.9.2 72 + 20 nsec, Figure 3

Del ay

Vi deo Qut put Sanpl e 3.2.1.9.3 50 nsec m ninum Figure 3

W ndow

Vi deo Qut put Pul se; 3.2.1.9.4 Positive

Pol arity

Qut put Recovery 3.2.1.10 1.5 dB maxi mum sensitivity

(PWE10O psec, degradation in 4 pgec for second
+7 dBm i nput) pul se, 4 dB maxi num pul se, 4 dB

maxi mum sensitivity degradation in

1.8 nppec for second pul se.

Duty Cycle Variation 3.2.1. 11 < 80 nv

Qut put Noi se Voltage; AC 3.2.1.12A 40 fal se alarnms (maxi nun) in



(10 MHz BW (without CW

Qut put Noi se Voltage; AC 3.2.1.12B

(10 Mz BW (with CW

Pul se Threshold
Ref erence Vol t age

3.2.1.12.1

10 seconds (w thout CW present)

2000 fal se al arnms (maxi mnunm) per
second (with CWpresent). A false
alarmis defined as any occurrence
of out put noi se voltage exceedi ng
the specified reference voltage.

+400 nV



TABLE | ( CONTI NUED)

Threshold Sensitivity 3.2.1.12.2 50% probability of detection
-54 dBm Fe+2. 01 to Fet9. 49
-53 dBm Fe+9.5 to Fy
-53.7 dBm Fe to Fet2

DC Qut put Vol t age 3.2.1.13 -123 nV + 98 nV, -65 nV DC
Qutput Stability; Input 3.2.1. 14 -60 to +20 dBm

Range

DC | nputs 3.2.1.16 +12 VDC + 100 nV @460 mA nmax

-12 VDC + 100 nV @220 mA nmax

CW Rej ection: 2 dB max 3.2.1.17A -20 dBm CW with pul se |evels
depression in pul se > -24 dBm

anpl i tude

CWRejection: 3.7 dB max 3.2.1.17B -25 dBm CW with pul se |evels
depression in pul se < -24 dBm

anpl i tude

Sensitivity Degradation 3.2.1.17.1 £ 6 dB @-20 dBm

| nput Immunity: Video 3.2.1.18 100 nV Peak (maxi mum

Noi se (DC to 1 GHz)
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3.2.1. 4 Transfer Characteristics

An ideal transfer characteristic of the SCVR can be defined as
foll ows:

Vo = (Pin x 0.080 V/dBm) +4.840 V

where P, is the power level of the input signal in dBm The descri bed
i deal transfer characteristic line is show in Figure 1

3.2.1.4A RF Input to Video Qutput Characteristic

The transfer characteristic of the SCVR shall cause the video
output to rise at a nomnal rate of 80 nV/dB when subjected to RF input
pul ses from-58 dBmthru +7 dBm

3.2.1.4B Tracking Wndow

Any two SCVR s at the sane tenperature, and the sane frequency,
shal | have a maxi mum tracking error between them of 240 nV @F. and
reduce linearly to 180 mvV @F«. This requirenment shall apply to any
two RF | evels which nay be different fromeach other by up to 10 dB
when each are applied to the two SCVR s being conpared for tracking.

When tracking determnation is to be nade between any two SCVR s
with different inputs, the output data fromone shall be normalized to
the ot her using an absol ute sl ope of 80 nmv/ dB.

3.2.1.4C Frequency Fl atness

At one tenperature, the maxi num RF power difference needed to
produce the sane video output voltage over the frequency range Fe to Fx
shal |l not exceed 3 dB

3.2.1.4D Over Al Transfer W ndow

Al SCVRs nust neet an overall transfer w ndow of +2.75 dB naxi mum
about a reference line established from paragraph 3.2.1.4A, B & C which
includes the effects of tenperature and frequency, at any level within
t he dynam c range

3.2.1.4E Tenperature Vari ation

At any frequency and input |level, the SCVR out put nust not vary
nmore than 2.5 dB over the specified tenperature range.



3.2.1.5 CQut - of - Band Response

The SCVR out put response to Qut-of-Band inputs fromDC to Fe-0.5
GHz shall be bel ow Tangential Sensitivity or shall be greater than 4.0
volts bel ow any I n-Band responses at the same input |evel. Those CQut-
of - Band i nput signals when coincident with an I n-Band input signal
shal |l not cause the In-Band signal's video output to deviate fromthe
requi renents of Paragraph 3.2.1.4 unless the Qut-of-Band i nput signal

level is £ 17 dB above the In-Band input |evel. Qut-of-band input
|l evel s to be considered shall be £ +7 dBm

3.2.1.6 Maxi mum | nput Signals (CW

No SCVR assenbly shall be damaged by a continuous input of +20 dBm
either while DC power is applied or while non-operating. Recovery
time, froma +7 dBm CWsignal |evel to the Tangential Sensitivity
Level, shall be less than 80 ns.

3.2.1.6.1 Maxi mum I nput Si gnal s (Peak)

The SCVR assenbly shall not be damaged by a pul se signal applied
to its input having the follow ng characteristics and with | evel as
specified in Table I. The maxi mum pul se width is 100 nsec and the
maxi mum duty cycle is 1.0 percent.

3.2.1.7 Sat ur at ed Qut put

The out put pul se voltage for an RF input |evel above +7 dBm shal
nmonot oni cally increase with input pul se | evel but not exceed +6.0 V.

3.2.1.8 Load | npedance

Each SCVR assenbly shall perform as specified herein when the
video pul se output is |oaded with a resistance of 93 ohns + 15 ohns in
parallel with a capacitance of 10 to 50 pF in | oad i npedance.

3.2.1.9 Pul se Characteristics

Each SCVR assenbly shall neet the performance requirenents of this
specification for input signals having pulse widths fromO0.1 to 10 usec
and pul se rise characteristics are shown in Figure 3.



3.2.1.9.1 Qutput Rise Tine

The rise tinme of the output video pulse shall not exceed 40 nsec
when neasured fromthe 10 percent to the 90 percent anplitude points
for input signal levels of from-50 dBmto +7 dBm

3.2.1.9.2 Propagation Del ay

The propagation delay fromthe 50% power point of the input RF
waveformto 90% of the average value of the video voltage wthin the
Vi deo Qut put Sanple Wndow shall be as specified in Table |I and as
shown in Figure 3.
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3.2.1.9.3 Video Qutput Sanple W ndow

The video out put voltage, including all effects of rise tineg,
overshoot, and droop, shall be within the specified limts of the
transfer characteristic paragraph 3.2.1.4 throughout the video out put
sanpl e wi ndow specified in Table I and illustrated in Figure 3. The
time reference for nmeasurenent of the start and the end of the sanple
wi ndow is defined as the tine fromthe | eading edge 50% poi nt of the
i nput RF wave form

3.2.1.9.4 Qutput Polarity

The polarity of the video pul se output of each SCVR assenbly shal
be positive.

3.2.1.10 CQutput Recovery

For input power levels up to +7 dBm and for pul se widths of 10

ngec or less, the output pulse waveformafter the end of the applied
pul se shall decrease nonotonically to a |l evel of 1.5 dB maxi mum

sensitivity degradation to a second pulse in 4 pgec, and 4.0 dB naxi mum
sensitivity degradation to a second pulse in 1.8 pgec.

3.2.1.11 Duty Cycle Variation

Wen the pul se repetition interval of a train of 2 pgec RF input

pul ses is varied from 2000 pnpec to 4 ppec the peak out put pul se
anplitude shall not change nore than 80 nV for input signals from-60
dBmto +7 dBm

3.2.1.12A Qutput Noi se Vol t age

Wth no pul se input signal present the peak output noise voltage
shal | not exceed the specified reference voltage (Defined in Para.
3.2.1.12.1) above ground nore than 40 tinmes over a 10 second peri od.

3.2.1.12B Qut put Noi se Vol tage (CW

Wth a CWinput signal present at any level within the dynamc
range, and no pul se signal present, the output noise voltage shall not
exceed the specified reference voltage above ground nore than 2000
ti mes per second.



3.2.1.12.1 Pul se Threshol d Reference Voltage

The pul se sensitivity reference voltage shall be +400 nV. The RF
pul se threshold sensitivity is defined as the RF pulse level required

to cause the video output to be 3 +400 nV for a m ni mum of 50% of the
i nput RF pul ses.

3.2.1.12.2 Threshol d Sensitivity

The SCVR shall produce a m ni mum of 50% probability of detection
above the reference voltage when subjected to -54 dBm at a frequency of
| east sensitivity of the SCVR The SCVR may degrade to -52.5 dBmat a
wor st case frequency and tenperature.

3.2.1.13 DC Qutput Vol tage

Wth no RF input signal present, the DC output voltage shall be as
specified in Table I

3.2.1.14 CQutput Stability

For input power levels -60 to +20 dBm and duty cycles up to CW
i nput, the output signal shall have normal stable characteristics with
no oscillations or indications of unstable operation.

3.2.1.15 Case Ground Connection

The ground reference for all signal and voltage returns shall be
in case ground. A grounding interface shall be provided between case
ground and:

a. J1 SMA connector outer conductor (RF Input)
b. J2 Connector Pin (Q
c. J2 Connector Pin (H)

The i npedance between the signal and the voltage returns and the
case ground shall be sufficiently |ow so that the follow ng conditions
are satisfied:

a. Performance requirenent of paragraph 3.2.1.1 through
3.2.1.14 are satisfied when the output termnation is
referenced between the video output pin and the video return



pin the power return pin or the case, or any conbination of
t he foregoing.

b. Conducted susceptibility shall not exceed the follow ng
vi deo out put response val ues when a 4 V pul se, having a
current limt resistor of 100 ohns, is applied between the
circuit ground connectors pin(s) and the case (a pulse width
of 10 psec and a rise and fall tinme of 40 nsec).

(1) Leading edge anplitude shall not exceed 0.75 V
above case ground (0 V).

(2) Pulse anplitude fromO to 5 psec shall recover
nmonotonically fromits peak to an average pul se
anpl i tude.

(3) Average pulse anplitude (from50 to 10 psec) shal
not exceed noi se-only anplitude by nore than 100 nV
peak.

3.2.1.15.1 Connect or J2 Assignnents

3
-

Pin Use Not es
-12 V

G\D +12VDC Return

+12V

G\D Vi deo Qut Return

Vi deo Qut

, D, F,J I nternal Test Points No External Connections

W X I mQO >

3.2.1.16 Power Requirenents

DC power with the follow ng characteristics shall be supplied to
t he SCVR Assenbly.

a. +12 VvDC + 100 nV @460 mA max. (J2 Connector Pin "E")
b. -12 VDC + 100 mV @220 mA max. (J2 Connector Pin "A")

The peak-to-peak noise and ripple shall be 100 nV maxi mum Proper
operation of the unit shall not be affected by the sequence in which
power is applied once the voltages are within the specified tol erance.

3.2.1.17 CW Rej ecti on




For an input signal conprising a pulsed signal from-60 dBmto +7
dBm and an unnodul ated CWsignal, the range of depression to the pul se
signal anplitude shall be as specified in Table |

3.2.1.17.1 Sensitivity Degradation In The Presence of CW

In the presence of -20 dBm CW the increase in pulse |evel
necessary to provide a m ni num of 50% probability of detection at a
tenperature frequency of |east sensitivity defined in paragraph
3.2.1.12.2 shall not exceed the |level specified in Table |

3.2.1.18 | nput I munity Video Noise

No SCVR assenbly shall be damaged or be caused to fail to neet any
of the other requirenents of this specification because of the presence
of video switching noise applied to the input of the SCVR in addition
to RF signals to be neasured. The limts of the video noise are as
specified in Table I

3.2.2 VECHANI CAL REQUI REMENTS

3.2.2.1 Qutline and Munting

Qutline drawng is showm in Figure 4.
3.2.2.2 Wi ght
Wei ght of the SCVR Assenbly shall not exceed 16 ounces.

3.2.2.3 RF Connect or

The RF i nput connector shall be a type SMA receptacle and shal
conformto the requirenents of ML-C 39012 for series SMA connectors,
with the foll owm ng exceptions:

a. The connector shall conply with the requirenents of
Figure 5 including material and finish.

b. The connector shall exhibit a shielding effectiveness of
-90 dB, m ninmum over the operating frequency range
speci fied herein.

c. The center contact and the dielectric within the
connector shall be captivated with respect to the
connector body; both parts shall remain within the



specified interface di nensions, and neither part shal
di spl ace nore than 0.002 inch when subjected to an axi al
load of 5.0 to 5.5 Ib in either direction.

d. The RF input connector (JI) shall not rotate with
respect to the SCVR assenbly case nor |oosen fromthe
case when 20 in-Ib of torque is applied to the body of
the connector in either direction.

3.2.2.4 Supply Vol tage, Video Qutput, and G ound Connecti ons

Pl us and m nus supply vol tages, video output, and ground term nals
shall be provided via a nmultipin connector as shown in Figure 4.
(Connector to mate wth Continental connector no. MVMBSSL.)

3.2.2.5 Cool i ng

The SCVR Assenbly shall be cool ed by conduction through the
groundpl ane nounting surface. The SCVR assenbly will be nounted on an
al um num heat sink with surface conditions as foll ows:

FIl at ness: 0.005 i nches maxi num over al
Surface finish: 63

Ther mal Conpound: Uniformy spread over nounting surface to
a thickness of less than 0.005 inch using rake-type
applicator.

3.2.3 RELI ABI LI TY

3.2.3.1 Fai lure Rate

The SCVR Assenbly shall have a failure rate of no nore than 10
failures per mllion hours of operation (MIBF > 100,000 hr) when
operated under the environnmental conditions specified in 3.2.5 thru
3.2.5.10.

3.2.3.2 Useful Life

The SCVR Assenbly shall have a useful life of 15 years when
exposed to the environnmental conditions specified herein. The SCVR
Assenbly shall have an operational life of 92,000 hours, which will be
accunul ated randomy during the 15 years.



3.2.4 MAI NTAI NABI LI TY

The SCVR Assenbly shall be considered a factory repairable item

3.2.5 ENVI RONVENTAL CONDI T1 ONS

The SCVR Assenbly shall neet the specified performance during
exposure to any conbi nation of the operating environnental conditions
defined within this specification and subsequent to exposure to all of
t he non-operating environmental conditions, or conbinations thereof,
defined within this specification.
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3.2.5.1 Mounting Surface Tenperature Range for Full Perfornmance

The SCVR Assenbly shall neet all performance requirenents
specified within this specification when the surface to which the

assenbly is nounted is at tenperatures from-28°C to +70°C. (See
3.2.2.5).

3.2.5.2 Overtenperature Qperation

Qperation for a period of 2 hours at nounting surface tenperatures

up to +88°C shall not danage the SCVR Assenbly; however, perfornance
degradation is acceptable during the overtenperature condition.

3.2.5.3 Tenper at ure Range (Non- Qperati ng)

The SCVR Assenbly shall not be damaged nor shall the operational
performance be degraded as a result of prol onged exposure to anbi ent

tenperatures from-54°C to +85°C whil e not operating.
3.2.5.4 Al titude

The SCVR Assenbly shall neet the altitude conditions |isted bel ow
No degradation of the specified performance shall be evident during
the operating condition or followed either during the operating
condition or followed either condition.

3.2.5.4.1 Altitude, QOperating

Sea Level .

3.2.5.4.2 Altitude, Non-QOperating

From Sea | evel to 50,000 feet.
3.2.5.5 Vi bration

The SCVR Assenbly shall not suffer damage or fail to neet
speci fi ed perfornmance when subjected to the follow ng vibration
frequencies and anplitudes in either the operating or non-operating
condi ti ons.

Frequency Level



4 to 20 Hz 0.5 inch D. A.
20 to 42 Hz + 10 G

3.2.5.6 Shock

The SCVR Assenbly shall not suffer damage or subsequently fail to
meet the specified performance when subjected to a 50 G peak
accel eration, half-sine waveform 11 nmsec duration, in either the
operating or non-operating condition.

3.2.5.7 Hum dity

The SCVR Assenbly shall withstand the effects of up to 100 percent
relative humdity continuous and wherein condensation takes place in
the formof water or frost.

3.2.5.8 Salt At nosphere

The SCVR Assenbly shall wi thstand, in both an operating and non-
operating condition, exposure to salt atnosphere for a period of 48
hour s.

3.2.5.9 Magnetic Field (Non-Operating)

The SCVR Assenbly shall withstand O to 20 oersteds, with a naxi mum
r at e- of -change of 20 oersteds per second.

3.2.5.10 Random Vi bration

The SCVR Assenbly shall not be damaged by random vi bration applied
for 10 mnutes, wth the power spectral density and frequency bandw dth
defined in paragraph 4.7.9. The device shall be able to operate during
random vi bration, but will not be required to neet performance
speci fications during randomvi bration. The device shall neet al
speci fied performance requirenments foll ow ng random vi brati on.

3.3 DESI GN AND CONSTRUCTI ON

3.3.1 Parts, Material and Processes

3.3.1. 1 Construction




Construction shall provide protection to all active and passive
el emrents when exposed to the environnmental conditions defined within
this specification.

3.3.1.2 Materi al s

Al materials including dissimlar netals which are not within
hernetically seal ed encl osures shall be sel ected, processed, and
protected to prevent dissimlar nmetals corrosion. The SCVR Assenbly
ground pl ane surface shall be conpatible with an al um num nounti ng
surface. Al other parts, materials, and coatings, including markings,
external to hernetically seal ed enclosures, shall be inherently non-
nutrient to fungus. Materials and coating shall not blister, crack,
outgas, soften, flow, or exhibit defects that adversely affect storage,
operation, or environnental capabilities of SCVR assenblies, under the
conditions specified within this specification.

3.3.1.2.1 Safety (personnel hazard)

Materials, identified in The Registry of Toxic Effects of Chem cal
Subst ances, which include radioactive materials, nercury, nmagnesium
and ot her known toxic or hazardous materials shall not be used w thout
prior perm ssion of NSWC Crane.

3.3.1.3 FIl anmabl e Materi al s

Fl ammabl e materials shall not be used in the SCVR Assenbly. The
supplier shall, upon request, furnish certification that no fl amabl e
materials were used in the SCVR Assenbly.

3.3.1. 4 Sol vent Resi st ance

Exterior materials, finishes, |abels, marking, etc. shall be
resistant to solvent solutions. Requirenents for inmmersion in the
sol utions do not apply.

3.3.1.5 Hybrid Mcrocircuits and Mcrowave Integrated Circuits

Any part of the SCVR Assenbly that is constructed as a hybrid
mcrocircuit shall be designed, constructed, and fabricated in
accordance with good engi neering practice.

3.3.1.6 Rewor k

Al rework permtted on mcrocircuits shall be acconplished in



accordance wth procedures and saf eguards docunented by the supplier
and avail able for review by NSWC Crane. Al circuit assenblies that
have been reworked shall be visually inspected by the supplier.

3.3.1.7 Changes in Design, Processing, or Materials

After acceptance of the first article by NSWC Crane, no change
shal |l be nmade in design, processes, or materials w thout prior
authorization, in witing, fromNSW Crane. Prior to incorporation of
a change, the supplier shall notify NSW Crane and shall provide a
guantitative evaluation of the effect of the change on the quality and
performance characteristics of the SCVR assenbli es.

3.3.2 El ectromagnetic Interference

Wth the connectors properly mated, the SCVR assenbly shall neet
the followng interference em ssions and susceptibility requirenents in
accordance wwth ML-STD 461B, Part 5.

3.3.2.1 Em ssi ons

DC power and interconnecting |eads shall conformto CEO3.
Conduct ed em ssions at the RF connector shall conformto CEOG6.
Radi at ed em ssions shall conformto REO2 with the narrow band Iimt
extrapol ated to 18 GHz.

3.3.2.2 Susceptibility

The SCVR shall neet the conducted susceptibility requirenent of
paragraph 3.2.1.5b herein. It shall also neet the requirenents of CS02
except the applied voltage shall be 100 nV peak to peak and the upper
frequency Iimt shall be 50 MHz. Radiated susceptibility shall conform
to met hod RSO3 except the upper frequency limt shall be extended to 18
GHz and the field.

3.3.2 | dentification and MarKking

Each SCVR Assenbly shall be permanently marked with the foll ow ng
i nformation:

a. Governnent CAGE Code, part nunber and revision letter
49956 (258788- REV

b. NSWC Crane CACE Code, part nunber and revision letter:
12255 3201144 REV A



C. Manuf acturer's nane and CAGE Code

d. Manufacturer's part nunber

e. Serial nunber

f. The sensitive electronic device synbol in accordance with
M L- STD- 1285

3.3. 4 Wor kmanshi p

Wor kmanshi p shall be in accordance wi th sound engi neeri ng,
manuf acturing and practices.

3.3.5 El ectrostatic Discharge (ESD) Control Program

The supplier shall docunent and maintain an ESD control program
for protection of electrical and electronic parts, assenblies and
equi pnent. Control programrequirenents shall be flowed down to sub-
tier assenbly suppliers of those itens incorporated into the delivered
pr oduct .

3.4 DOCUMENTATI ON

3.4.1 M crocircuit Docunentation

The supplier shall maintain processing, manufacturing, and testing
instructions for all mcrocircuits used in the SC/VR in order to ensure
that alternate mcrocircuits can be qualified if necessary due to non-
availability of the original mcrocircuit.

3.4.2 Test Reports

A test report shall be provided with each SCVR unit delivered.
The test report shall include all test data taken to ensure that the
SCVR neets the requirenents of this specification (Table Ill for first
article units, Goup A Inspection (section 4.5.1) for all other units).

3.4.3 Test Procedures

All SCVR test procedures shall be devel oped and nai ntai ned by the
supplier. These test procedures shall be available for review by NSWC



Crane upon request.

4. QUALI TY ASSURANCE PROVI SI ONS

4.1 GENERAL

The supplier shall establish, inplenment, and maintain a product
and quality assurance programin accordance with |1 SO 9001 certification
requirenents.

4.1.1 Responsibility for | nspection

The supplier is responsible for the performance of all inspection
requi renents specified herein. Except as otherw se specified in the
contract or purchase order, the supplier may utilize his own facilities
or any commercial |aboratory acceptable to NSWC Crane. NSWC Crane
reserves the right to performany of the inspections set forth in the
specification where such inspections are deened necessary to ensure
conformance of the units to prescribed requirenents. Unless otherw se
speci fied, objective evidence of the inspections perforned nust be
retai ned and avail abl e for exam nati on.

4.1.2 Exam nati on and Tests

Exam nations and tests specified within this specification are:

a. Qualification tests (See 4.2).
b. Reliability prediction. (See 4.3).
c. Screening and burn-in. (See 4.4).
d. Acceptance test. (See 4.5).
e. First article verification. (See 4.6).
4.2 QUALI FI CATI ON TESTS
Qualification tests shall include the neasurenents and tests

listed in Table I1I.

TABLE 1|1
Test

Vi sual and nechani cal exam nation
El ectrical performance tests



Tenper at ure

Si nusoi dal vibration

| npact shock

Hum dity

Salt at nosphere
Long-termstability
Random vi brati on

El ectromagnetic interference

4.2.1 Pre-Qualification Tests

Al'l SCVR assenblies submtted to qualification testing shall be
devi ces whi ch have been processed in accordance with the screening and
burn-in procedure specified in paragraph 4. 4.

4.3 RELI ABI LI TY PREDI CTI ON

The supplier shall predict the Mean-Ti nme- Bet ween-Fail ure (MIBF) of
the SCVR Assenbly. The cal cul ations shall be based on a Naval
sheltered environnent and a SCVR Assenbly case tenperature of 45°C
The predicted MIBF shall neet or exceed the requirenments in paragraph
3.2.3.1.

4.4 SCREENI NG AND BURN-I'N

All parts of each SCVR Assenbly that are of hybrid mcrocircuit
construction or mcrowave integrated circuit construction shall be
subjected to the screening procedures specified in 4.4.1. Each
conpl eted SCVR Assenbly shall be subjected to the burn-in procedure
specified in 4.4.2.

4.4.1 Scr eeni ng

If the SCVR Assenbly contains separate hernetically seal ed hybrid
mcrocircuits, these circuits shall be subjected to the foll ow ng
procedures prior to installation within the SCVR Assenbly. If the SCVR
Assenbly contains hybrid mcrocircuits or m crowave integrated
circuitry that is sealed only by the SCVR package, the entire SCVR
assenbly shall be subjected to the procedures.

a. Internal visual inspection (See 4.4.1.1.)



b. Stabilization bake, 24 hours. (See 4.4.1.2.)

c. Tenperature cycling. (See 4.4.1.3.)

d. Mechanical shock. (See 4.4.1.4.)

e. Seal test. (See 4.4.1.5.)

4.4.1.1 I nternal visual inspection

Prior to sealing, all hybrid mcrocircuits and m crowave
integrated circuits shall be subjected to an internal visual
exam nati on

4.4.1.2 Stabilizati on bake

Prior to sealing, hybrid mcrocircuits and m crowave integrated
circuits shall be stored for 24 hours, mninmum at a m ni mum

tenperature of +125°C

4.4.1.3 Tenperature cycling

Tenperature cycling shall be perforned for 10 cycles. Electrical
measurenents are not required prior to tenperature cycling.
Tenperature cycling shall be perforned after the circuit under test has
been seal ed and prior to the nechanical shock test.

4.4.1.4 Mechani cal Shock

Mechani cal shock shall follow tenperature cycling. Shock shall be
performed in accordance with the requirenents defined in (A and (B)
bel ow, except that shock pul ses shall be applied in the Y1 orientation
only for five inpacts.

(A) Individually sealed hybrid mcrocircuits or M crowave
Integrated Circuits (MC) shall be shocked prior to
installation in the SCVR assenbly (1500 g, 0.5 nsec).

(B) Wien all internal hybrid mcrocircuits and M Cs are not
separately seal ed and screened, the conplete SCVR assenbly
shal | be shocked (50 g, 11 nsec).

4.4.1.5 Seal Test



Each hermetic package shall be subjected to fine and gross | eak
testing.

4.4.2 SCVR Burn-In

Each conpl eted SCVR Assenbly shall be subjected to the follow ng
pr ocedur es:

a. Pre-burn-in electrical neasurenents specified by the
supplier and approved by NSWC Crane shall be perforned.

b. Operation for 168 hr mninum wth the nounting surface
mai ntai ned at a tenperature of +70°C. Electrical operating

conditions during burn-in shall be specified by the supplier
and approved by NSWC Crane.

c. Followng burn-in, electrical neasurenents shall be
performed as required to verify operation prior to acceptance
testing.

4.5 ACCEPTANCE TESTS

Accept ance tests shall consist of Goup A Inspections as foll ows:

4.5.1 G oup A Inspection

G oup A inspection shall be perfornmed on each SCVR Assenbly
supplied to this specification. The exam nations and test to be
performed shall include nmeasurenent of all electrical characteristics
which are critical for satisfactory performance in the use application
or which may vary significantly fromunit-to-unit. Goup A inspection
shal | al so include visual and nechani cal inspection of dinensions,
connectors, surface finish, marking, and workmanship. The follow ng
tests are required as a m ni num

Accept ance Test Procedure, Goup A (100 @22 +3°C

CHARACTERI STI C PARAGRAPH TEST REQUI REMENT
| nput VSWR 3.2.1.2 Swept Return Loss Fe to Fi
Transfer Characteristics 3.2.1. 4 200 MHz steps across the band

@45 dBm and -10 dBm Then



from-55 dBmthru +7 dBmin 5
dB steps at three worst case
frequencies. Tests shall be
made within the sanple w ndow.

Vi deo Qut put Propagation 3.2.1.9.2 Measure @-50 and -5 dBm @ 22°C
Del ay

Qut put Noi se Vol tage 3.2.1.12A 3.2.1.12

Threshol d Sensitivity 3.2.1.12.2 -54 dBm F. +2.01 to Fe

+9.49; -53 dBmF. + 9.5
to Fr; -53.7 dBmFe to Fe
+2 Corrected for

t enper at ure nmeasured at
frequency of | east
sensitivity.

DC CQut put Vol t age 3.2.1.13 3.2.1.13
DC I nput Current 3.1.1.16 3.1.1.16
4.6 FI RST ARTI CLE VERI FI CATI ON

First article verification shall include denonstration of
conpliance with all the first article verification requirenents |isted
in Table Ill. Units submtted for first article test shall be produced

W th parts, subassenblies, equipnent, processes and procedures which
will be used for production units. Units shall be subjected to
screening prior to first article verification testing.



TABLE I'll. First Article Verification Requirenent.

i 0 [0 Tests [MMITertification

(Requi r enent OReference [0 -28 °C +25°C +70°C [Of Conpliancel
(D (T

LELECTRI CAL REQUI REMENTS 0 0 0 O O O
[RF Passband 03.2.1.1 O X O X O X O O
Dnput VSWR 03.2.1.2 O X O X O X O O
(Iransfer Characteristics 03.2.1.4 O X O X O X O O
[Qut - of - Band Response 03.2.1.5 O X O X O X O O
(Maxi mum i nput : 03.2.1.6 0 X U X 0 X O O
[$i gnal | evel 0 i 0 0 O O
[Recovery Tinme 0 i 0 0 O O
[$at ur at ed Qut put Level 03.2.1.7 O X O X O X O O
[load | npedance 03.2.1.8 0 X O X O X O O
[Pul se Characteristics 03.2.1.9 0 X 0 X O X O O
[Qut put Rise Tine 03.2.1.9.1 O X O X O X O O
[Pr opagati on Del ay (03.2.1.9.2 [ X 0 X 0 X O O
[Qut put Over shoot 03.2.1.9.3 0O X O X O X O O
Vi deo Qut put Sanple Wndow [03.2.1.9.4 0O X O X O X O O
[Qut put Pol arity 03.2.1.9.5 0O U X 0 U O
[@Qut put Recovery 03.2.1.10 0 X U X 0 X O O
Muty Cycle Variation 03.2.1.11 0 X U X O X O O
[Qut put Noi se Vol t age 03.2.1.12A O X U X O X O O
[Qut put Noi se Vol t age 03.2.1.12B O X U X O X O O
[@Qut put Threshol d Vol t age U 0 U 0 U O
[Pensitivity 03.2.1.12.1 O X O X O X O O
[Pul se Sensitivity At U 0 U O O O
[@Qut put Threshol d Vol t age 03.2.1.12.2 01 X U X O X O O



[DC Qut put Vol t age 03.2.1.13 0 X U X O X O O
[Qut put Stability 03.2.1.14 O X O X O X O O
[Case G ound Connection 03.2.1.15 0 0 X O O O
[Power Requirenents 03.2.1.16 i X 0 X 0 X O O
[CW Rej ecti on 03.2.1.17 O X O X O X O O
[Sensitivity Degradation U 0 U 0 O O
ln the Presence of CW 03.2.1.17.1 O X 0 X O X O O
LVECHANI CAL REQUI REMENTS 0 0 0 O O O
[@Qut|ine and Mounting 03.2.2.1 0 U X O O O
Wi ght 03.2.2.2 O O X O O O
[RF Connect or (3.2.2.3 U U X U 0 0
(Mul ti-pin Connector 03.2.2.4 0 U X 0 O O
[Cool i ng 03.2.2.5 O O O O X O
T

TABLE I'11. First Article Verification Requirenent. (cont'd)
N
i 0 [T est s IMMMMTer ti fi cati on
O Requirenments OReference 0O -28 -°C +25°C +70°C [0f Conpliancel
N
URELI ABI LI TY 0 0 0 O O O
[0 Failure Rate 03.2.3.1 O O O O X O
0 Useful Life 03.2.3.2 O O O O X O
O O O O O O O
LMAL NTAI NABI LI TY 03.2.4 0 O O O X O
O O O O O O O
CENVI RONVENTAL CONDI TI ONS [03.2.5 O X O O X O X* O
O O O O O O O
[DESI GN AND CONSTRUCTI ON 3.3 0 O O O X O




0 Parts, Materials and 0
[0 Processes 03.3.1
(0 Construction 3. 3. 1.
0 Materials 3. 3. 1.
0 Safety (Persl. Hazrd) 3. 3. 1.
0 Fl ammabl e Materials 03. 3. 1.
0 Sol vent Resi stance 3. 3. 1.
O Hybrid Mcrocircuits 3. 3. 1.
0 Rework 3. 3. 1.
[0 Changes in Design, 03. 3. 1.
0 Processing or Materials 0
0 El ectromagnetic 3. 3. 2.
O Interference Em ssions 0
[0 and Susceptibility O
0 Operation from Common 3. 3. 2.
[l Power Bus U
0 ldentification and Mrking 03.3.3
O Wor kmanshi p 3.3.4
O O
O O
O O
O O

* Verified by qualification tests.
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5. PREPARATI ON FOR DELI VERY

5.1 Packagi ng, Packing, and Marking for Shipnent.

Packagi ng, packing, and marking for shipnent shall be sufficient
to ensure that the SCVRs are not danaged during transit. This includes
protection and marking for ESD and physi cal damages.

6. NOTES

None.



